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[57] ABSTRACT 
An aluminum alloy piston for an internal combustion 
engine has two spaced piston pin bosses. A steel alloy 
bushing is ?tted in each boss. A ceramic piston pin is 
?tted in said bushings. 

4 Claims, 1 Drawing Figure 
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PISTON FOR INTERNAL COMBUSTION ENGINE 

The ?eld of the present device relates to an improve 
ment in a piston structure for an internal combustion 
engine. 
A reduction in the weight of reciprocating parts for 

an automotive diesel engine can improve mileage and 
output power as well as reduce vibrations and noise. At 
present, the conventional piston is made of lightweight 
aluminum alloy but the piston pin is being made of 
heavy alloy steel. One improvement proposed by the 
prior art Japanese Utility Model Application No. 
l59062, laid open Oct. 6, 1982, is to construct the piston 
pin of tubular steel with a ceramic center but that is not 
completely satisfactory. 
The present invention is directed to the use of a light 

weight piston pin made entirely of ceramic. A piston pin 
made of ceramic has its weight reduced by about the 
difference in the speci?c gravity between the ceramic 
and the alloy steel. This is signi?cant since the alloy 
steel has a speci?c gravity of about 7.9, and the ceramic 
has a speci?c gravity of about 3.2. However, since the 
thermal expansion coef?cient of the ceramic piston pin 
is 3.8x l0—6/°C., and the thermal expansion coef?cient 
of the prior alloy steel piston pin is 1l.8>< l0—°/°C., a 
ceramic piston pin may cause increased clearances dur 
ing operation of the engine due to the unequal expan 
sions of the pin and piston. A steel alloy bushing is ?tted ' 
in each of the piston bosses which minimizes the piston 
and piston pin clearance at a piston operating tempera 
ture of about 200° C. thereby providing weight reduc 
tion as well as reduced engine vibration and noise. 
The sole drawing is a section view showing the novel 

piston assembly. 
Turning in detail to the drawing there is illustrated a 

piston 1. The piston 1 is made of aluminum alloy and has 
two piston pin bosses 3 formed in lower portions of the 
circumferential wall 2. The piston pin bosses 3 are 
aligned diametrically opposite each other and spaced 
for insertion of the connecting rod 12. Each piston pin 
boss 3 has a bore 4 for a piston pin bushing 6. A shoulder 
5 is formed at the inner end of the boss 3 as a stop for the 
bushing 6. 
A bushing 6 made of alloy steel is press ?tted or 

shrink ?tted from the outside of the piston into each of 
the bosses 3 until it contacts the shoulder 5. The bush 
ings 6 each have formed in the bushing bore 7 a ring 
groove 8 near the wall of the piston 1 as shown in the 
drawings. A piston pin 10 is positioned through the 
bushings 6 and a connecting rod 12 is attached to the 
piston pin 10 between the bushings 6. A clip 11 is posi 
tioned in each of the ring grooves 8 in the bushing bore 
7 to retain the piston pin 10 in the piston and bushings. 
The aluminum alloy of which the piston 1 is made has 

a thermal expansion coef?cient of 23.6X lO-6/°C.; the 
alloy steel of which the bushing 6 is made has a thermal 
expansion coef?cient of 11.8 X l0-6/°C.; and the ce 
ramic of which the piston pin 10 is made has a thermal 
expansion coef?cient of 3.8>< l0-6/°C. The press ?tted 
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2 
or shrink ?tted steel alloy bushing 6 in the piston bosses 
3 of the aluminum alloy piston 1 provides support for 
the ceramic piston pin 10. Therefore, the potential 
clearance between the inner circumference 4 of the 
bosses 3 and the outer circumference 9 of the bushing 6 
during the engine operation is signi?cantly reduced, 
even including the relative expansions of the piston 1 
and bushings 6. The potential clearance between the 
inner circumference 7 of the bushing 6 and the piston 
pin 10 during engine operation is also reduced. This 
results in a reduction in vibration and noise during the 
engine operation. As previously described the bushings 
6 are press ?tted or shrink ?tted into the bosses 3 of the 
piston 1. This provides a minimum clearance between 
the steel alloy bushing 6 and the aluminum alloy bosses 
3v when these parts are heated during engine operation. 
The press ?tted or shrink ?tted bushings 6 also maintain 
a minimum clearance between the piston pin 10 ?tted in 
the bore 7 of the bushings 6. 
Thus a piston assembly is disclosed in which a piston 

pin bushing made of material with a smaller thermal 
expansion coef?cient than the aluminum alloy of the 
piston is press ?tted in the bore of each of the piston pin 
bosses and a ceramic piston pin is ?tted in the piston pin 
bushing so that the engine weight is reduced and vibra 
tion and noise are minimized. 
What is claimed is: ' 

1. A piston and piston pin for an internal combustion 
engine, wherein the improvement comprises a piston 
made of an aluminum alloy having two spaced piston 
pin bosses, a bushing made of a material having a 
smaller thermal expansion coef?cient than said alumi 
num alloy ?tted in the inner circumference of each of 
said piston pin bosses, and a piston pin made entirely of 
ceramic ?tted in said bushings. 

2. A piston and piston pin for an internal combustion 
engine comprising 
two aligned piston pin bosses formed in the aluminum 

alloy of a piston, 
21 steel alloy piston pin bushing ?tted in each of said _ 

bosses, 
an'all ceramic piston pin ?tted in said bushings, and 
means for retaining said piston pin in said piston. 

3. The piston of claim 2 wherein said ceramic piston 
pin has a coef?cient of expansion sinaller than said steel 
alloy piston pin bushing and said steel alloy piston pin 
bushing has a coef?cient of expansion smaller than said 
aluminum alloy piston bosses, said piston pin ?tted to 
said bushings and said bushings ?tted to said bosses to 
minimize the clearance between said bushings and both 
said piston pin and said bosses when said piston is at an 
operating temperature of about 200° C. 

4. An aluminum alloy piston comprising piston bosses 
having an operating temperature in the range of about 
150° C. to 250° C. ?tted with an all ceramic piston pin 
through a steel alloy spacing means, said piston pin 
being ?tted in said piston for _a minimum clearance at 
said operating temperature. 
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